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“ The Effect of the Drought of 1884 upon the Pollution of 
the River  Thames below London.” 

By ROBERT WILLIAM PEREGRINE BIRCII, N. Inst. C.E. 

IT will be reinembered that a Paper  by  the  Author  has been read 
at  the  Institution of Civil  Engineers,‘ the object of which was to 
describe by  what  has  now become known as the L‘chlorine 
method,” the  mutual action of the  upland-water  and sea-water in 
the  estuary of the Thames, having reference specially to  their 
effect  in  carrying  away  the dissolved sewage of London. 

The analyses and calculations then described, which were made 
for the Corporation of London in  1882, had reference to  two con- 
ditions of the  river only, namely, a period of about average upland 
flow and one of heavy flood. 

When, therefore, during  the summer drought of 1884, the foul 
condition of the  river became notorious, it occurred to  the  Author 
that it would be interesting  to  learn exactly to  what  extent  the 
sea-water was  acting  in  mitigation of the nuisance a t  a time when 
the  diluting effect of the fresh-water  was reduced to a  minimum ; 
and  in August, having ascertained that  the Thames Conservators 
had been gauging  the  river,  he decided to make the necessary 
observations. 

Samples of water,  taken on the  30th of August  and  the  8th of 
September at  the following places simultaneously, were analysed 
by Mr. Gerrard Ansdell, F.C.S., at  the Royal Institution Labora- 
tory,  with  the  results  stated  in  the Appendix, Table I. 

The  water  in  the  mouth of the  river was found  even more salt 
than  the  standard adopted for absolute  sea-water in 1882, it was 
therefore necessary to  adopt a proportionately  higher  standard for 
t,he  preseat calculations. 

By  the courtesy of  Mr.  C. J. More, M. Inst. C.E., and Mr. Henry 
Law, M. Inst. C.E., the  Author was  enabled to obtain the  gaugings 
of the flow of the Thames, and also such tide-gauge  diagrams as 
enabled  him to arrive, with  the  help of cross-sections, at  the cubic 
contents of the  river  at  the  times  when  the samples were taken. 

By  the expression sewage ” the  Author means any  liquid 
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which  has passed through a sewer before entering  the river. He 
has  not  dealt  with  the much vexed question of the destruction of 
the  organic  impurities  by  the dissolved oxygen  contained in  the 
water,  upon  the  extent of which so much difference of opinion 
prevails, as a discussion of this question would be foreign to  the 
object of the present Paper. 

It has been assumed that absolute  sea-water  contained 2,045 
grains of chlorine per 100,000 grains of water as against 1,961 in  
1882 ; that  the  upland-water contained 1 7 grain of chlorine per 
100,000 grains as in  1882;  and  that 26,000,000 cubic feet of 
sewage a day  entered  the  river  with  10  grains of chlorine per 
100,000. 

By consideration of the  relative  quantities of upland-water  and 
sewage forming  the fresh-water flow of the  river,  the  amount of 
chlorine due  to these two factors,  irrespective of the ocean, was 
arrived  at.  The  amount was  found to  vary from 4. G grains  at 
Barking  to  1.7  grain  per 100,000 at  Teddington,  the  limit of the 
tidal  range. 

As in  the calculations referring  to 1882, the proportion of the 
channel occupied by upland-water  and sewage was found as 
follows : 

p = -  2045 - C 

2045 - 6 ;  

Where p = proportion of frksh-water in  the sample ; 
b = chlorine in 100,000 parts of mixture of upland-watcr 

c = chlorine in 100,000 parts found in  the sample. 
and sewage ; and 

Fol Barking  the formula would stand  thus :- 

2045 - c 
P = 2 0 3 5 4 4 . 6 '  

Prom  the  gaugings of the  Thames  during  the summer of 1884, 
the  Author was  ecabled to calculate  how many days'  upland-flow 
of the  river  the columns arrived at  by means of the above equation 
represented. 

The average daily flows contributing  to  the  fresh-water columns 
shown on Plate 13, were for the  30th of August, 1884, 82,424,343 
cubic feet, and for the  8th of September, 79,867,067 cubic feet; 
against, on the  22ndof  September 1882, 176,528,502 cubic  feet, and 
011 the  14th, 172,364,082 cubic  feet,  corresponding  tides in  that 
year. This shows a reduction in each case of more than 60 per 
cent. 

Downloaded by [ University of Sussex] on [17/09/16]. Copyright © ICE Publishing, all rights reserved.



Papers.] BIRCH ON THE RIVER THAMES. 29 7 

It was found that  all  the  fresh-water  and sewage which  had 
entered  the  river between Teddington  and Southend  since the 
25th of June was still  there on the  6th of September, and  that all 
the  fresh-water  and sewage that  had  entered since the  16th of 
June was still there on the  30th of August. 

Of these  quantities  the flow of forty-five days,  namely from the 
16th of June  to  the 31.4 of July, was found below Barking on 
the  30th of August,  and  the flow  of forty-five  days,  from the  25th 
of June  to  the  8th o'f August, was  found below Barking on the 
8th of September. The sewage which was off Southend on the 
30th of August was  therefore €orty-five days old, and  that  which 
was off Southend on the  8th of September  was also forty-five days 
old. This also shows that  the  fresh-water  which, mixed with  this 
sewage, was off Southend on the  30th of August, had passed over 
Teddington Weir  seventy-five days before, and  that which  was off 
Southend on the  8th of September seventy-six  days before. 

It is proved by these  observations that  in  August  and Sep- 
tember, 1884, owing  to  the prolonged drought  there was less fresh- 
water in  the  river  and more salt-water  than  in September, 1882, 
and  thc fresh-water was  travelling seawards, with  its  impurities, 
at a much slower rate. 

But it must be  understood that  drought  has  another  important 
effect besides that of reducing  the  quantity of upland-water 
available for dilution. For, proportionate to the progress of the 
upland-water seaward is also the circulation of sea-water which  is 
always  taking place iB the  estuary ; so that less sea-water comes 
into  the  river  in a given  time  during  drought,  when  the  upland- 
water is at its minimum, than  in  wet seasons, when there is a 
smaller volume of sea-water in  the river. I n  other words, not- 
withstanding  that  in  time of drought  there is a larger volume of 
sea-water in  the river, its circulation or  renewal is so slow that  its 
effect as a diluent is greatly reduced. This  will be seen  on com- 
paring  the figures taken from the diagrams  given in  Table II., 
it being  borne in mind, as before stated,  that  the circulation or 
renewal 
progress 

From 

of the sea-water in  the  estuary is proportionate  to  the 
of the  upland-water seaward. 
these figures it will be seen that  the circulation, or 

renewal of the sea-water was  nearly  three  times as rapid in  
November, 1882, when  the  river was in  high flood, as in  August 
and September, 188-2, a time of unusually prolonged drought. 

The  Paper is accompanied by a diagram from which  Plate  13 
has been engraved. 

[APPENDIX. 
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A P P E N D I X .  

TABLE  CHLORINE in 100,000 PARTS. 

T A t  Time of High Watcr 
at Southend. 

A t  Time of Low Water 
at Southend. 

Aug.  30th. 
Spring  tide. Keap tide. 
Sept. 8th. 

__~-_ .  

1,933 

1,561 1,552 
1,769 1,809 
1,909 

1,389 
1,24‘3 1,322 
1,386 

1,020 1,035 
1,135 1,191 

961 955 
851 720 
638 541 
283 287 
78 39 

2 .6  
I .7 

3 .1  

1.7  1.7 
1.9 

l u g .  30th. 
Seap tide. 
~- 

2,010 
1,945 
1,761 
1,578 
1,461 
1,380 
1,334 
1,210 
1,095 

922 
530 
20G 

2 . 6  
1.7 
1.7 

Spring  tide. 
Sept. 8th. 

-- 
2,031 
1,983 

1,709 
1,808 

1,484 
l ,  430 
1,410 
1,235 
1,223 

1112 
598 
220 

10.2! 
1.9 
1.7 

Southend Pier 
Chapman  Lighthouse . . .  
Gravesend 
Mucking  Lighthouse 

Grays . . . . . . .  
Greenhitho . . . . . .  
Purfleet . . . . . . .  
Erith . . . . . . .  
N. \voolwicd 
Crossness 

Deptford . . . . . .  
St. Paul’s  Pier . . . . .  
Putney . . . . . . .  
Kcm . . . . . . . .  
Teddington . . . . . .  

-. __ ~ _ _  
. . . . .  

. . .  
. . . . . .  

. . . . .  

. . . . .  

TABLE II.-OPERATION of DROUGHT in REDUCING the DILUTING EFFECT of the 
OCEAN on the POLLUTIOX of the THAMES (000,000 omitted).’ 

1882. Sept.  14th. 
Spring  tide 

.] 
Sept. 22nd. 

Neap  tide . . z 
Intermediate 

Nov. 30th. 

tide . 
Neap  tide . 

6, 771 

6,321 

7,15: 

0,62 

5,74( 

2,77i 

6, 14: 

L0,581 

4,385 

189 

884 

07 

G34 

1,312 

50G 

823 

2,196 

G03 

The figures refer  to  that  part of the river between Barking and Southend. 
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T H E  RUVER T H A M E S m  
E F F E C T  OF THE  DROUGHT OF 1884 UPON THE POLLUTION OF THE  RIVER BELOW LONDON. 

PLATE 13. 
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